Introduction
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  Land Surface Emissivity (LSE) is required for deriving Land Surface Temperature (LST)  Emissivity spectra are required for:  interpreting atmospheric sounding from hyperspectral TIR sensors (AIRS, IASI)  analyzing relation with surface and vegetation moisture, plant chemistry (?)  species identification (?) -> specific spectral features  There is very few available information on LSE and spectral LSE except from multispectral TIR sensors as ASTER and few leaf samples in spectral libraries (measurements are complex and up to recently only geologists were interested)  Few models of LSE accounting for vegetation canopy characteristics exist (eg. Anton and Ross 1990, Olioso 1992, Snyder and Wan, 1998, 4SAIL Verhoef et al. 2007…) ASTER and MODIS spectral libraries provided first information  almost all LSE and LST extraction algorithms  new information on  spectra for leaf of various plant species  emissivity spectra changes with moisture level (leaf and soil) coherent results between different LSE models But still no evaluation against data and not used for extracting LSE or build LSE maps  Spectral LSE maps, better than older climatologies (?) It is possible to use "standard" Radiative Transfer models for simulating land surface emissivity in presence of vegetation canopy  Previous model evaluation were only done by comparison to other models (ex: François et al., 1997, Guillevic et al., 2003, Sobrino et al., 2005, Ren et al. 2015…) We have to evaluate modeled land surface emissivity against in-situ measurements  Presentation of the SAIL-Thermique land surface emissivity model  Test of the model against ground data  One example of application of the model for the (re-)evaluation of the Temperature-Emissivity-Separation algorithm (TES) Simulation of land surface emissivity spectra for vegetation surfaces  Training of the MMD -ε min relationship used in the TES algorithm for ASTER  Evaluation of the new algorithm for emissivity and temperature Yes, it is possible to use a "standard" Radiative Transfer models for simulating land surface emissivity in presence of vegetation canopy  The SAIL-Thermique model is a simple model that can be applied to homogeneous canopy  The model may be used for helping in the analysis of TIR multispectral data • variation of emissivity as a function of plant canopy structure and sensor characteristics • in an inverse mode for deriving plant component spectra  The model was used for deriving a new version of the TES algorithm by improving the representativity of the MMD -ε min relationship for vegetated areas. Can be applied to any multispectral sensors (MODIS, MISTIGRI, HyspIRI, MASTER, HyTES…) Would this be useful for TIR hyperspectral atmospheric sounders ? We have to go further in understanding leaf and soil optical properties in the thermal infrared domain (e.g. response to drying) and we need measurements on vegetation